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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 2 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

a. Regarding claim 2, lines 6-9 recite "... carrying out weighted addition of 
the image signal value of the pixel of interest and the low-pass filter value using 
the edge intensity values before and after the correction." However, it is unclear 
as to whether the correction step is that in the independent claim 1 (line 1 5) or in 
line 2 of claim 2. Therefore, the claim, as recited, is indefinite. For the purpose 
of examination against prior art, it has been interpreted as using the image signal 
value of the pixel of interest before image signal value correction and the edge 
intensity after the edge intensity value correction step. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
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only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

4. Claims 1, 3 and 4 are rejected under 35 U.S.C. 102(e) as being anticipated by 

Cho (U.S. Patent No. 7,142,239). 

a. Regarding claims 1 and 3, Cho teaches an image processing method 
comprising: a feature value calculation step of calculating feature values of micro 
regions in a specified region having a pixel of interest at a center (Col. 17 lines 
44 - 46 and Col. 18 lines 6-10), from pickup results of an image pickup device 
that has a color filter with a particular color at each of pixels arrayed two- 
dimensionally (Col. 1 lines 17-19) [Note that a color filter array values are 
used to obtain Red (R), Green (G) and Blue (B) colors for the Bayer array]; 
an edge intensity value calculation step of calculating an edge intensity value in a 
neighborhood of the pixel of interest from the feature values of the micro regions 
calculated by the feature value calculation step (Col. 17 lines 48 - 51 and line 
59 to Col. 18 line 5) [Note the example of the calculation of at least the first 
directional coefficient for G components given in Col. 18 lines 34-60]; a 
filter value calculation step of calculating a low-pass filter value of the pixel of 
interest from the image signal values of neighboring pixels which have a same 
color component as the pixel of interest (Col. 15 line 59 - 64) [Note Fig. 6 
blocks 611 - 621; which effectively use the G components of neighboring 
pixels in Fig. 1 to obtain a low-pass signal]; and an image signal value 
correction step of correcting the image signal value of the pixel of interest by 
using the edge intensity value calculated by the edge intensity value calculation 
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step and the low-pass filter value calculated by the filter value calculation step 
(Col. 23 lines 47 - 60) [Note that this is essentially implemented in Fig. 6, in 
which the values of the directional coefficients corresponding to the edge 
amount and direction are used to select the low passed values. As Cho 
explains, equations 1 and 2 form the mathematical basis for adaptively 
applying the low passing based on the detected edge degree.] 
b. Regarding claim 4, Cho teaches the image processing method according 
to claim 1 , wherein when carrying out color interpolation of an image of the pixel 
of interest using pixel signal values of neighboring pixels, the feature value 
calculation step, the edge intensity value calculation step, the filter value 
calculation step and the image signal value correction step carry out the 
correction of the image signal value of the pixel of interest (Col. 23 lines 6 - 26) 
[Note that the main purpose of Cho's system is to carry out adaptive 
interpolation]. 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cho (U.S. 
Patent No. 7,142,239) in view of Mackinnon etal. (U.S. Patent No. 6,148,115). 
Hereinafter referred to as Cho and Mackinnon respectively. 

a. Regarding claim 2, Cho teaches all the limitations of the independent 
claim 1 as set forth in the 102 rejection of claim 1 above. Cho further teaches an 
edge intensity value correction step of correcting the edge intensity value 
calculated in the edge intensity value calculation step (Cho Col. 18 lines 34 - 
60) [Note that the detected edge values are adjusted/corrected to several 
state values using a set of thresholds]. Furthermore, Cho teaches that the 
image signal value correction step corrects the image signal value of the pixel of 
interest by carrying out weighted. addition of the image signal value of the pixel of 
interest and the low-pass filter value using the edge intensity values before and 
after the correction (Cho Col. 23 lines 20 - 27 - equation 2 and Col. 25 lines 
44 - 50 - equation 7) [Note that the image signal value of the pixel of 
interest before correction is used (i.e. R22), the low-pass filter result around 

the pixel of interest (i.e. ^ ) and they are weighed by the correct 
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edge coefficients (in this case assumed to be Vi)]. However, Cho fails to 
teach that the correction of the edge intensity value is in accordance with an 
edge intensity correction curve. Pertaining to the same field of endeavor, 
Mackinnon teaches an image enhancement system which adaptively 
applies smoothing by detecting edges. Specifically, Mackinnon teaches 
finding edge strengths and normalizing them according to a curve 
(Mackinnon Fig. 7) to obtain edge coefficients (Mackinnon Col. 15 lines 18 - 
20). Therefore, it would have been obvious to one of ordinarv skill in the 
art at the time the invention was made to implement Cho's edge coefficient 
thresholding step using a piecewise linear function, as taught bv 
Mackinnon. in order to obtain a more accurate and continuous 
representation of edge intensitv within the prescribed ranges from the 
coefficients, 

8. Claims 5, 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kotaki et al. (U.S. Patent No. 5,200,841) in view of Adams (U.S. Patent No. 
7,023,487). Hereinafter referred to as Kotaki and Adams respectively. 

a. Regarding claim 5, Kotaki teaches an image processing method 
comprising: a feature value calculation step of calculating feature values of micro 
regions in a specified region having a pixel of interest at a center, from pickup 
results of an image pickup device that has a color filter with a particular color at 
each of pixels arrayed two-dimensionally (Kotal^i Col. 1 lines 59 - 65 and Col. 
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11 lines 9 - 10); a binarization step of binarizing the feature values of the micro 
regions calculated by the feature value calculation step (Kotaki Col. 1 line 68 - 
Col. 2 line 6); a contour detection step of detecting a contour using the feature 
values binarized by the binarization step (Kotaki Col. 2 lines 11 - 19). 
However, Kotaki fails to teach an image signal value correction step of 
correcting an image signal value of the pixel of interest using image signal values 
of a plurality of pixels including the pixel of interest in a same direction as the 
contour detected by the contour detection step. Pertaining to the same field of 
endeavor, Adams teaches a deinterlacer system that detects the presence 
and orientation of edges and calculates image pixel values based on the 
detected edges. Specifically, Adams teaches carries out interpolation from 
source image pixels located along the detected edge orientation (Adams 
Col. 3 lines 4 - 7). Therefore, it would have been obvious to one of ordinarv 
skill in the art at the time the invention was made to use the edge detection 
result of Kotaki to carrvout interpolation of the pixel of interest based on 
the pixels along the detected edge, as taudht bv Adams, in order to avoid 
jagged or objectionable looking artifacts (Adams Col. 1 56 - 59). 
b. Regarding claim 6, Kotaki as modified by Adams with regard to the 
independent claim 5 further teach that the image signal value correction step 
corrects the image signal value of the pixel of interest by carrying out weighted 
addition of the image signal values of the plurality of pixels in the same direction 
as the contour (Adams Col. 16 lines 10-12 and lines 27 - 28 - See Fig. 9A). 



•3 
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c. Regarding claim 7, Kotaki teaches the image processing method 
according to claim 5, wherein the contour detection step detects the contour by 
carrying out pattern matching of distribution of the feature yalues in the specified 
region binarized by the binarization step with preset binary distribution (Kotaki 
Col. 2 lines 11 -14). 

9. Claims 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kotaki et 
al. (U.S. Patent No. 5,200,841) in view of Adams (U.S. Patent No. 7,023,487) and Cho 
(U.S. Patent No. 7,142,239). Hereinafter referred to as Kotaki, Adams and Cho 
respectively. 

a. Regarding claim 8, Kotaki teaches an image processing method 
comprising: a feature value calculation step of calculating feature values of micro 
regions in a specified region having a pixel of interest at a center, from pickup 
results of an image pickup device that has a color filter with a particular color at 
each of pixels arrayed two-dimensionally (Kotaki Col. 1 lines 59 - 65 and Col. . 
11 lines 9 - 10); a binarization step of binarizing the feature values of the micro 
regions calculated by the feature value calculation step (Kotaki Col. 1 line 68- 
Col. 2 line 6); a contour detection step of detecting a contour using the feature 
values binarized by the binarization step (Kotaki Col. 2 lines 11 - 19). 
However, Kotaki fails to teach an image signal value correction step of 
correcting an image signal value of the pixel of interest using image signal values 
of a plurality of pixels including the pixel of interest in a same direction as the 
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contour detected by the contour detection step. Pertaining to the same field of 
endeavor, Adams teaches a deinterlacer system that detects the presence 
and orientation of edges and calculates image pixel values based on the 
detected edges. Specifically, Adams teaches carries out interpolation from 
source image pixels located along the detected edge orientation (Adams 
Col. 3 lines 4 - 7). Therefore, it would have been obvious to one of ordinarv 
skill in the art at the time the invention was made to use the edge detection 
result of Kotaki to carrvout interpolation of the pixel of interest based on 
the Pixels along the detected edge, as taught bv Adams, in order to avoid 
lagged or objectionable looking artifacts (Adams Col, 1 56 - 59). Although 
Kotaki suggests that when no edges are detected, the results of other circuits 
can be used (Kotaki Col. 8 lines 14 - 16). However, Kotaki further fails to 
teach an edge intensity value calculation step of calculating, when the contour is 
not detected by the contour detection step, an edge intensity value in a 
neighborhood of the pixel of interest from the feature values of the micro regions 
calculated by the feature value calculation step; a filter value calculation step of 
calculating a low-pass filter value of the pixel of interest from the image signal 
values of neighboring pixels which have a same color component as the pixel of 
interest; and a second image signal value correction step of correcting the image 
signal value of the pixel of interest by using the edge intensity value calculated by 
the edge intensity value calculation step and the low-pass filter value calculated 
by the filter value calculation step. Pertaining to the same field of endeavor, 
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Cho teaches an edge intensity value calculation step of calculating an edge 
intensity value in a neighborhood of the pixel of interest from the feature values 
of the micro regions calculated by the feature value calculation step (Col. 17 
lines 48 - 51 and line 59 to Col. 18 line 5) [Note the example of the 
calculation of at least the first directional coefficient for G components 
given in Col. 18 lines 34 - 60]; a filter value calculation step of calculating a 
lov^-pass filter value of the pixel of interest from the image signal values of 
neighboring pixels which have a same color component as the pixel of interest 
(Col. 15 line 59 - 64) [Note Fig. 6 blocks 611 - 621; which effectively use the 
G components of neighboring pixels in Fig. 1 to obtain a low-pass signal], 
and an image signal value correction step of correcting the image signal value of 
the pixel of interest by using the edge intensity value calculated by the edge 
intensity value calculation step and the low-pass filter value calculated by the 
filter value calculation step (Col. 23 lines 47 - 60) [Note that this is essentially 
implemented in Fig. 6, in which the values of the directional coefficients 
corresponding to the edge amount and direction are used to select the low 
passed values. As Cho explains, equations 1 and 2 form the mathematical 
basis for adaptively applying the low passing based on the detected edge 
degree.] Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to feed the output of Kotaki's 
multi-value image windowing step (Kotaki Fig. 1 element 3) to Cho's edge 
directional coefficient calculation step in order to enhance image sections 
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containing edges or features too weak or gradual to be detected bv 
Kotaki's binarization. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a. Kubota (U.S. Patent No. 7,149,355) teaches an edge enhancement 
system in which the edge direction is determined by comparing to patterns, and 
the pixels are enhanced and enlarged using the edge shape. 

b. Park et al. (U.S. Patent No. 6,148,1 16) teaches a contour enhancement 
system including contour detection and a coring processing controlled by the 
output of a median filter around the pixel of interest. 

c. Maenaka et al. (U.S. Patent No. 7,039,254) teaches carrying out edge 
detection and correction during a spatial interpolation step. 

d. Nagao et al. (U.S. Patent No. 5,491 ,759) teaches a document edge 
detection system using binarization. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael A. Newman whose telephone number is (571) 
270-3016. The examiner can normally be reached on Mon - Thurs from 9:30am to 
6:30pm (EST). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Samir A. Ahmed can be reached on (571)272-7413. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



M.A.N. 
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